Crested wheatgrass, intermediate wheatgrass, and streambank wheat grass, chosen for diversity of root type, were compared for yield and com petitive ability when growing alone, in mixture with alfalfa, and in alternate rows with alfalfa.
INTRODUCTION
In the Prairie Provinces of Canada it is recommended that grasses be grown in mixture with alfalfa because hay yields are much greater than those obtained from grasses grown alone (2, 11, 16) .
Reports from other regions by other workers indicate similar results (9, 14, 18) .
The usual way of establishing and growing mixtures is to drill the mixed seed into all rows.
However, as early as 1942, Clarke and Heinrichs (3) reported that in trials where crested wheatgrass and alfalfa were seeded in alternate rows, the alfalfa performed better than where the grass and legume were seeded in the same drill rows. Lemmon and Hafenrichter (13) describe a method of seeding crops, including legumes, through alternate drill runs, but not for the purpose of studying its effect on yield and competi tion. Hughes (7, 8) reported that in England grasses and alfalfa in alternate rows for winter pasture provided intensive grazing, good animal gains, and that the botanical composition of the sward did not deteriorate as quickly as it did in mixtures. Chamblee and Lovvorn (1) in North Carolina found that grasses and alfalfa in alternate rows yielded less than when grown in mixture. Patterson and Law (15) 
METHODS
The experimental design was a split plot with four replications. The grasses constituted the main plots and the seeding methods the sub-plots (Table 1) .
All sub-plots were 35 feet long, but widths varied from 6 to 8 feet.
Where grass was seeded in pure stands or in mixture with alfalfa, the sub-plots consisted of six rows, spaced 12 inches apart, while in those sub-plots where grass and alfalfa were seeded in alternate 12-inch spaced rows, four rows of each were seeded to make sub-plots 8 feet wide.
The rates of seeding were such that approximately the same number of seeds were planted per row for each method of seeding ( Table 1 ).
The test was planted with a hand V-belt seeder in May 1953. Moisture conditions were very good during the establishment year (Table 2 ) and excellent stands resulted ( Figure 1 ).
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Source of variation In the pure grass sub-plots and in the mixture sub plots three rows were cut for hay.
In the alternate row sub-plots two rows of grass and two of alfalfa were cut separately. Samples from each sub-plot were retained for dry matter determinations. The samples from the mix ture sub-plots were hand-separated into grass and alfalfa portions before drying.
RESULTS
The yield data, and variance analysis summary, are presented in Table 3 .
Yield differences between grasses were significant, while the yield differences due to seeding methods and to years were highly significant.
The only significant yield interaction was between years and seeding methods. This was undoubtedly due to the 1954 yields from the fertilized pure grass stands which were as great or greater than the forage yields from sub-plots containing alfalfa.
The yield data, according to the performance of grass species and seed ing methods, are presented in Tables 4 and 5 respectively. A substantial forage yield advantage from alternate-row stands compared to mixture stands is evident for each year except (see Table 3 ) with streambank wheat grass in 1954 and crested wheatgrass in 1955. This average yearly increase 
. Comparative forage yields for each crop, showing grass and alfalfa components according to species, seeding methods, and years. Table 2 ) the advantage of alternate-row seeding was very marked. May precipitation, so important for perennial forage growth, was very low during these 2 years. Grass alone, even though fertilized, yielded less than when seeded with alfalfa in all years except the first.
The yield data identifying the grass and the alfalfa portions are prec sented graphically in Figure 2 . With two exceptions, the total forage yields in each year from alternate-row stands were greater than yields from mixed stands. This performance was true for each grass species. It will be noted, however, that the increased yields from alternate rows were the result of a greater alfalfa yield than occurred in mixed stands. The greater yield of alfalfa in alternate rows usually was associated with a decrease in the yield of grass as compared to the yield of grass in mixed stands.
The 4-year average yield data, of the grass portion only, are presented in Table 6 by species and seeding methods. For each seeding method the order of grass species yield performance was the same but the magnitude of the difference between the species yield was influenced greatly by the seeding method. By giving streambank wheatgrass a percentage yield value of 100 for each seeding method, the relative yield of each of the other species was computed and recorded in the last three columns of Table 6 . . Thus the difference between streambank wheatgrass, the low yielding species,. Table 7 show that there was more alfalfa in the alternate row sub-plots than in those where the grass and alfalfa were growing in mixture . This was particularly so where crested wheatgrass and intermediate wheat grass occurred, and was probably caused by greater shade from these two grasses on the alfalfa during the seedling year when grass and alfalfa occurred in mixed rows.
Crested wheatgrass in mixture with alfalfa was the most competitive grass species, as indicated by the 20.14 per cent ground cover which was nearly as great as the 22.66 per cent ground cover of crested wheatgrass by itself.
The strong sod-forming· quality of streambank wheatgrass when seeded by itself is also apparent by the 30. 98 per cent ground cover as compared to the ground cover for the other grasses by themselves.
DISCUSSION
The results from the experiment indicate that the three grasses crested wheatgrass, intermediate wheatgrass, and streambank wheat grass-although performing in relatively the same order, displayed chang ing degrees of response when seeded in different ways with alfalfa. This influence of seeding method on species response supports the argument of fered by others (5, 10, 15, 17) , that grasses should be tested and compared under conditions in which they are most likely to be used.
Although total forage yields for grasses and alfalfa in alternately seeded rows were greater than yields for grasses and alfalfa grown in mixture, the influence of seeding method on percentage composition of the forage may be the more important factor. The amount of alfalfa, in both ground cover and yield, was greater in alternate-row stands than in mixed stands, indi cating that alfalfa would likely remain in the stand for a greater number of years when seeded in this manner and thereby extend the productive life of the hay field.
